
Gaia space observatory launched into space

The five-year-long space trip of the telescope named Gaia started from Kourou in French Guiana 
on Thursday, December 19, 2013 at 9:12 UTC, where it was taken off on top of a Russian-built  
Soyuz-Fregat launch vehicle. The Gaia spacecraft is a successor to the Hipparcos satellite that was 
launched by Arianespace in 1989. The main purpose of the satellite telescope is to build the most 
detailed 3D map of the Milky Way galaxy.

The name ‘GAIA’ was originally derived as an acronym for Global Astrometric Interferometer for 
Astrophysics  Gaia mission has been in development for 20 years, as a part of long-term ESA's space 
research program. 

The 2,120 kg spacecraft will be placed into deep 
space in an orbit that will be of a Lissajous-type around 
the second Lagrange point (L2), at a distance of 1.5 
million kilometers from Earth (0.01 AU).

Gaia will create a highly accurate  three-dimensional 
map of stars throughout the Milky Way galaxy and map 
their motions. This will help to understand subsequent 
evolution of the Milky Way better. During its 5-years 
mission, Gaia will monitor each of its target stars about 
70 times. 

It is hoped that Gaia will give astronomers an 
extremely precise realistic picture of the Milky Way 
galaxy structure and evolution. Measuring the astrometric 
and kinematic properties of a star is necessary in order to 
understand the various stellar populations, especially the 
most distant ones.           An artist impression of Gaia. (AFP Photo / ESA / D. Durcos)

Eventually, a billion-star catalog of stars will be created. A billion of stars might be roughly one percent of 
the galaxy; however the previous research mission the Hipparcos catalogued a thousand times less celestial 
objects between 1989 and 1993. 

Data gathered by the telescope will surely uncover tens of thousands of previously unseen objects. 
Besides new asteroids in our Solar System and exploding stars – supernovas – in other galaxies, scientists 
look forward to the opportunity of finding new planets around nearby stars. 

The satellite is equipped with two key telescopes with 1.45 x 0.5m primary mirror each. Telescopes are 
projecting light from stars onto 1.0 x 0.5m focal plane array, which consists of 106 CCDs of 4500 x 1966 pixels 

each. To measure the radial velocity an integrated 
spectrometer observing the Doppler effect is used. 

     Gaia will send back data for about eight hours every day 
at about 5 Mbit/s (about 200 TB of usable uncompressed 
data overall). ESA's two most sensitive ground stations, the 
35 m diameter radio dishes in Cebreros, Spain, and New 
Norcia, Australia, will receive the data.

   In October 2013 ESA had to postpone Gaia's original 
launch date, due to a precautionary replacement of two of 
Gaia's transponders, which are used to generate timing 
signals for the downlink of science data. Around 3 weeks is 
needed for Gaia to reach its designated orbit around the L2 
point. 

Interesting web resources to follow on the subject:

http://sci.esa.int/gaia/
http://www.spaceflight101.com/gaia-mission-and-orbit-design.html
http://www.russianspaceweb.com/gaia.html
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Launch of Gaia satellite on Soyuz rocket. 

Credit: ESA artist's concept by D. Ducros 
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